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Abstrat
The model by Melitz (2003) predits that if rms dier in their produtivity (TFP)
and there exists a xed osts of entry to export markets, rms begin exporting if
produtivity exeeds a ertain threshold value. Produtivity is thus a ruial fator
behind rms' export market partiipation. To verify this, I estimate a simple probit
model of the rms deision to export, based on the Polish manufaturing rm-level
data. Estimation of produtivity of individual rms is troublesome as the standard OLS
method produes biased estimates due to the endogeneity of fator hoie. I use a multi-
stage semi-parametri approah, as proposed by Olley and Pakes (1996) ontrolling for
endogeneity and the bias aused by rms exiting and entering the sample during the
period under onsideration. Besides determining the signiane of the TFP oeient
in the probit regression, I examine the paths of produtivity of rms entering the export
market and make an attempt to identify the potential learning-by-exporting eets.
Keywords: produtivity, exports, rm-level data
JEL lassiation: F10 F14 D21 L60
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Introdution
Empirial literature on international trade seems to gradually drift away from the onept of
symmetri rms within an industry. Analysis of rm level data indiates, that there exists
not only a great deal of heterogeneity among rm, but there are also signiant dierenes
in rm behavior. One of the topis that has reently attrated a lot of attention of both
the empirial and theoretial literature is the fat that only a fration of rms in any given
industry deides to exports while the rest is only supplying to domesti market.
Theoretial literature provides the following explanation of this phenomenon. Initiation
of exports requires bearing some xed and sunk osts of entry and the rm has to generate
a suient level of prots to make sure that it an aord entry into export market. Thus,
more eetive rms export while the less eetive rms are below the required eieny
threshold and deide to stay away from the foreign market. Besides the above mehanism,
there is another intuitive hannel of interation between exports and produtivity. Firms
engaging in ontats with other markets an benet from experiene of foreign rms and use
these knowledge in domesti markets. Moreover, rms ompeting in the foreign market may
try harder in terms of quality of their produts whih in turn also aets home onsumers.
This artile is an attempt to explain the determinants of export deision of Polish rms
in the period 1997-2004. The fators that has been taken into onsideration are rm pro-
dutivity and rm size and other rm harateristis. The regression analysis inludes also
suh setoral fators as export penetration, industry onentration and the existene of teh-
nial barriers to trade. An attempt has been made to verify the ausality diretion between
produtivity and exporting.
The artile has a following struture. In the rst setion I review the relevant empirial
and theoretial literature related to rm heterogeneity and international trade. Seond
setion presents the theoretial bakground behind the estimation equation. A detailed
desription of inluded variables and data used is ontained in setion three. Setion four
follows with the estimation results together with sensitivity analysis and Granger ausality
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tests.
1 Literature review
Traditional trade theory is based on an assumption of onstant returns to sale and perfet
ompetition. Thanks to these assumptions, all onlusions are formulated on the industry
level and individual rm behavior is regarded as almost not important as it does not have any
impat on the industry situation. This theory annot explain many issues that haraterize
modern international trade, suh as intra-industry trade. The diretion and volume of trade
is determined either by omparative advantage (the Riardian framework) or by relative
endowment of fators of prodution (Heksher-Ohlin model).
The so alled new trade theory assoiated usually with suh names as Krugman or Help-
man seems to partially solve the problems. In the Krugman (1980) model, monopolistially
ompetitive rms exports their produts thanks to onsumers haraterized by a love-for-
variety utility funtion (getting a higher utility level thanks to extra varieties imported). The
Krugman and Helpman (1985) model extends the analysis by elements of the Heksher-Ohlin
model, allowing for the impat of relative fator endowments on the diretion and volume
of trade. These models, while learly being probably the most important ontributions to
the international trade literature in the seond half of the XX entury, are based on the
representative rm assumption - all rms in an industry are idential and make idential
deisions. If one of them deides to export, all others follow.
Inspetion of Polish manufaturing rm-level data in the period of 1997-2004 (Table 1)
shows that not all rms export. Depending on the riterion used to lassify rms as exporters,
the perentage of rms that export is between 61 and 76 perent in 2004. Moreover, the
fration of exporting rms is visibly hanging in time - in the 1997-1999 period, the fration
of exporting rms was visibly lower than in 2004. It is worth noting that the sample of rms
used to prepare table 1 ontains only data on large rms that employ over 50 people. Similar
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Table 1: Share of exporters in total number of rms
Share of exporters
year X > 0 X
PKB
> 0.01 X
PKB
> 0.025
1997 71,44% 58,31% 51,80%
1998 70,36% 58,13% 51,95%
1999 69,78% 56,54% 50,10%
2000 71,00% 58,53% 52,37%
2001 72,54% 60,10% 54,04%
2002 70,70% 60,31% 53,82%
2003 72,01% 62,68% 57,56%
2004 76,07% 67,04% 61,30%
First olumn shows perentage of all rms that had positive exports,
olumns two and three, perentage of rms where exports to revenue ratios
were higher than the given threshold.
alulations for the United States (Bernard, Eaton, Jensen and Kortum 2003) reveals slightly
dierent distribution of rms. In 1992, only 21 perent of Amerian entreprises exported
their produt and two thirds of them exported less than 10 perent of the value of total sales.
Empirial researh in other ountries also questions the representative rm assumption.
The theoretial literature modeling heterogeneity of rm behavior is probably the fastest
growing branh of international trade researh urrently. The most important ontributions
so far are without doubt the works by Melitz ((2003), with further extensions) or Bernard
et al. (2003). The Melitz model is in its struture slightly similar to the Krugman (1980)
model. The demand side is almost idential (onsumers are haraterized by a CES utility
funtion). The supply side assumes, that every rm's produtivity is revealed to her (drawn
from an exogenous probability distribution) before the entry, exit or export deisions are
made. Entry into export market involves xed osts. Firm enters export markets if the
present value of doing so is exeeding the value of restriting supplies to the home market.
Melitz shows that rm will enter the export market when its produtivity exeeds a ertain
threshold value.
There are some important impliations of the Melitz model. First, rms, whose pro-
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dutivity are above the threshold, export, the other rms supply to the domesti market
or exit the industry. Seond, trade liberalization indues some rms that did not export
before to start exporting. At the same time, with an inrease of the fator pries and a
shift of resoures towards exporting rms, the least exporting rms drop out of the market
(the produtivity threshold for the rm presene in the domesti market shifts upwards). It
means that trade liberalization auses an inrease of average produtivity.
Bernard, Eaton, Jensen and Kortum (2003) build a model based on rm heterogeneity,
that assumes that rms ompete in a Bertrand fashion. The model assumes that inter-
national dierenes in osts are stemming from dierenes in fator pries. Similarly as in
Melitz, rms are heterogeneous in terms of their marginal ost - only some of them self-selets
to the export market. The model shows that exporting rms generate higher prots, are more
produtive and are larger than non-exporters. The empirial veriation of the model seems
to indiate good performane in the model in explaining the trends in Amerian rm-level
data.
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Figure 1: produtivity of exporters and non-exporters
The literature ited above postulates the existene of a self-seletion mehanism of rms
into export market. The high-produtivity/low-ost rms deide to start exporting, while
the less eetive rm supply only to domesti market. Does the reality onrm that? Figure
5
1 shows the distribution of total fator produtivity (TFP) for Polish rms in 2003
1
. We an
see that the distribution of produtivity of exporters is learly shifted to the right relatively
to non-exporters. Bernard, Eaton, Jensen oraz Kortum (2003) report 33 perent advantage
of exporters over non-exporters in terms of labor produtivity. The relatively lower dierene
between exporters and non-exporters in the ase of Polish rms might stem out from the
fat that the Polish data ontains only large rms, and the export status is orrelated both
with produtivity and size of rms as will be shown later.
Dierenes in eieny of rms with onnetion to export deision were analysed in
detail by Bernard and Jensen (1997) using a panel of 50-60 thousand rms. Produtivity
(measured by TFP, value added per worker et.) was regressed on rm level and setoral
ontrol variables and the exporting status. In all ases, the result suggest an advantage of
exporting rms of 12 to 24 perent relative to non-exporters. Moreover, exporting rms were
50-60 perent larger than others.
Another branh of literature is trying to explain the ausal relationship between the
produtivity level and exports. There exists a ommon belief that export partiipation an
positively inuene produtivity - the so-alled learning-by-exporting eet. At the same time
the theoretial literature postulates the self-seletion mehanism desribed earlier. Clerides,
Lak and Tybout (1998) estimate the rm export partiipation equation together with a ost
funtion, where, besides a set of ontrol variables, past export partiipated is inluded (the
study is one for Moroo, Mexio and Columbia). While the results learly indiate the self-
seletion mehanism (from produtivity to exporting), learning-by-exporting is present only
in seleted setors. Both Bernard and Jensen (1999) and Aw, Chen and Roberts (1997) arrive
at similar onlusions. In the ase of the former, a study based on Amerian rms data, past
export status is signiant for survival rates but does not have any impat on traditional
produtivity measures. The latter study, based on Taiwanese data, learning-by-exporting
eets seem to be signiant only for seleted setors. Arnold and Hussinger (2005) estimate
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The method of alulation of TFP is desribed in detail in later
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the impat of past export status on produtivity using German data - produtivity Granger
auses export but the opposite ausality is nonexistent.
Pavnik (2002) makes an attempt to explain the link between trade liberalisation and
produtivity, using Chilean data. The results show that both in setors where export pen-
etration is high and in export oriented setors trade liberalization auses an inrease in
produtivity. At the same time, Pavnik shows that rms of highest produtivity inrease
their market shares after trade liberalization. This indiates a realloation of resoures from
less eetive to more eetive rms. Bernard, Jensen and Shott (2003) perform a similar
study for the United States and show that the inrease in produtivity is stronger in setors,
where trade osts dereased faster.
2 Theory and methodology
An empirial model of determinants of export deision of a rm is diretly motivated by
existing theoretial literature on heterogeneous rms, espeially the Melitz model (2003).
As was indiated earlier, a rm enters the foreign market when revenues from doing so
exeed the xed ost of entry. Similarly as in Arnold and Hussinger (2005) this ondition
an be formulated as follows:
Export if: Rei,t − C
e
i,t(Z
e
i,t) > 0, (1)
where R is revenue, C - prodution and sales ost Zit - ost determining variables. Sub-
sript e indiates variables related to the export market. When there are xed (sunk) ost
to export, the problem beomes dynami and an be summarized by the following Bellman
equation:
Vt = maxXt∈{0,1}
(
Ret − C
e
t (Z
e
t ) − S(1 −Xt−1) + δE(Vt−1)
)
, (2)
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where Xt is an export partiipation dummy variable (subsripts i were suppressed) for period
t, Ct is prodution ost t, not inluding the ost of entry to export market S. δ is a disount
fator. Equation (2) says that rms make the export deision maximising urrent and future
prots from the presene in the export market.
Export deision is made in the following way. This formulation is taken from Arnold and
Hussinger (2005) (see also Roberts and Tybout 1997):
Xt =


1 if Ret − C
e
t (Z
e
t ) + δ[Et(Vt+1|Xt = 1) − Et(Vt+1|Xt = 0)] > 0
0 otherwise
(3)
The rm will enter the export market if the prots from export in time t inluding
the future expeted value of partiipating in the export market are positive. Et stands for
expeted value at time t.
Vetor Zit ontains the variables determining the ost of a rms. These might be either
setor spei, time spei or rm-spei. Costs an be largely determined by rm-level
produtivity (TFP). This variable is unobservable for the researher, however it is observable
by the rm.
Lets assume the standard Cobb-Douglas prodution funtion:
Yt = Ai,tK
α
i,tL
β
i,t (4)
in logs and after adding the error terms:
yi,t = ai,t + αki,t + βli,t + ui,t (5)
Variable ai,t an be interpreted as TFP, ui,t are errors not related to TFP.
It seems at rst that by estimating (5) using standard OLS, we an obtain TFP as
residuals from regression. Assuming that TFP is onstant through time, we ould also
estimate this measure using xed eets panel regressions (suh alulations for Central and
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Eastern Europe were performed by: Estrin et al. 2002).
Aording to Olley and Pakes (1996) and later Levinsohn and Petrin (2003), estimating
rm level produtivity using OLS on a prodution funtion leads to an endogeneity of fator
hoie problem. Omitting unobservable TFP in the estimation equation leads to omitted
variable bias - TFP is orrelated with fator hoie. Pavnik (2002) laims that using xed
eets partially solves the problem but leads to an estimator of TFP that is onstant in time.
Another partial solution is interating rm-spei dummy variables and a polynomial of t
to aount for TFP trends.
Olley and Pakes (1996) formulate a model, whih allows for onsistent estimators of
parameters of the prodution funtion and thus a onsistent estimator of TFP. It assumes
that the aumulation of apital is given by the following equation:
Kt+1 = (1 − d)Kt + It, (6)
where d is apital depreiation. It means that investment at time t does not inuene
apital in the same period. Olley and Pakes assume that produtivity observed by rms at
has an impat on investment in the same period: the higher the produtivity, the higher the
investment. However, the funtional form of the relationship is unknown:
it = i(at, kt), (7)
its inverse is of the form:
at = h(it, kt). (8)
We an then write (5) in the following way (Arnold, 2005):
yt = h(it, kt) + αkt + βlt + ut (9)
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or:
yt = βlt + φ(it, kt) + ut (10)
The above equation an be estimated by nonparametri methods or by a polynomial
approximation of the unknown funtion φ = αkt+h(it, kt). This gives a onsistent estimator
of β.
Firm makes its investment deision based on produtivity in time t and future prof-
itability. Given that apital at time t1 is a funtion of investment in period t, apital and
produtivity are orrelated. Expetations onerning produtivity in the next period are a
funtion of produtivity in period t: E(at+1|at, kt) = at+1 − ψt+1 (where ψ is an error). We
an then write (Pavnik, 2002):
E(at|at−1, kt−1) = g(at−1) = g(h(it−1, kt−1)) = g(φ(it−1, kt−1) − βkt−1), (11)
where g is an unknown funtion of φ and kt−1 Substituting the above at t into(5) instead of
at and reformulating we get:
yt − βkt−1 = βkt + E(at|at−1, kt−1) + ψt + ut (12)
= βkt + g(φ(it−1, kt−1) − βkt−1) + ψt + ut
The above equation an be estimated by non-linear method of g through a polynomial
expansion of a funtion of h and kt−1. Obtained βk together with βl an be then used to
alulate TFP.
2.1 Data and estimation details
I estimate here a probit model of rms' export deision. The alulations were performed
on Polish rm-level data in manufaturing industry, olleted by Polish Central Statistial
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Oe (GUS) using F-01/F-02 forms during 1996-2004. Separate estimations were performed
for dierent thresholds of the share of exports in total rm revenue, to eliminate rms that
export only a tiny share of their sales. Three dierent export deision dummy variables were
reated: for rms whose exports were greater than zero and for rms whose exports exeed
1 and 2.5 perent of revenue.
The explanatory variables in the model are the following:
• produtivity (TFP[t-1℄) - this variable is estimated using the Olley and Pakes method.
All data on apital, investment, employment and value added are taken from GUS
data. The proxy for apital is the value of xed assets. To aount for industry
tehnology heterogeneity, TFP estimations were performed separately for eah of the 2-
digit NACE setors (greater disaggregation was not possible due to insuient number
of observations in some setors. The orretion for rms entry and exit was performed
using a probit survival equation. Equation (12) takes the form:
yt − βkt−1 = βkt + g(φ(it−1, kt−1) − βkt−1, Pt) + ψt + ut, (13)
, where Pt = p(it−1, kt−1) the probability of survival until time t is a funtion of past
investment and apital (see Pavnik 2002). This equation is estimated using NLS and
a third degree polynomial expansion of the unknown funtion g.
• exporter[t-1℄ - lagged export status. This variable measures the importane of the xed
entry ost of export partiipation. If the obtained estimator is positive and signiant,
the presene of a rm in a export market is stable. Otherwise, the osts of entry are
signiant or does not have to be inurred in subsequent entries if the initial entry was
made (see Roberts and Tybout 1997).
• rm size - this is measured by the log of employment. Larger rms exploit eonomies
of sale to a larger extend and an be more eetive. Moreover, given the size of overall
osts of the large rms, the entry ost an be relatively less important.
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• foreign ownership - a dummy variable indiating majority of foreign ownership of a rm.
Foreign rms tend to funtion as subsidiaries of multinationals and their partiipation
in export markets reets the nature of their ativity as part of the multinational
struture.
• state owned - a dummy variable indiating majority of state ownership of a rm. On
one hand, SOE are usually regarded as less eonomially eetive, beause they tend to
have goals other than pure prot maximization. Aording to the theory above, these
enterprises should on average less frequently partiipate in international trade. On the
other hand, in the ase of transforming eonomies, suh as Poland, SOE have been
present in the market longer that private rms and the osts of export partiipation
may have been inurred relatively earlier and do not play a signiant role (and the
osts may have been also easier to bear due to the old system's soft budget onstraint.
• large - a dummy variable orresponding to enterprises employing more than 500 em-
ployees.
The following setoral variables were also inluded.
• industry onentration - Herndahl index alulated using rm-level revenues data in
eah 3-digit NACE industry. Firms operating in highly onentrated setors tend to
generate higher prots and it might be easier to them to bear the osts of export
partiipation. Moreover, having large market shares in the domesti market may allow
them to ross-subsidize their sales in the foreign market to seure better position there.
On the other hand, intensive ompetition and low onentration may push rms to seek
new opportunities abroad.
• import penetration - a ratio of imports to total sales in the domesti market, alulated
using OECD (ITCS database) international trade data for 1996-2004 and sales data
from F-01 forms. An inrease in import penetration leads to shrinking prots and
pushes out rms into the foreign market or indues them to exit the domesti market.
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• tehnial barriers to trade (TBT) - a dummy variable. Sine all traditional trade poliy
instruments in nonagriultural trade were largely removed in the proess of integration
with the EU, what is left are institutional barriers to trade. EU Single Market Program
is targeting tehnial barriers to trade as most important soure of remaining osts of
trade. Presene of the EU poliy in a partiular setor indiates importane of TBT's.
Data on the EU poliy overage in the NACE 3-digit lassiation is taken from EC
(1998).
Unobserved time and setoral eets are modeled through relevant dummy variables.
3 Results
3.1 Estimation results
Table 2 shows the results of prot estimations. These results have been obtained for rms
where exports exeed 1 perent of revenues. Estimations were made for all enterprises,
private ompanies and only domesti ompanies. Results are more or less in line for all three
groups.
Past export status is signiant for all groups of rms under onsideration. This indiates
the existene of a mehanism desribed by Roberts and Tybout (1997). After entry to an
export market, rms presene is stable due to high entry and re-entry osts.
Table 3 shows the alulated marginal eets for average values of variables. For disrete
variables, the table shows eets of hange from 0 to 1. The results suggest that the prob-
ability of export in period t goes up by 77 perent if a rm was exporting at t − 1. Past
export status is thus a dominant fator driving the urrent export status.
TFP is signiant at 1 perent level in all ases under onsideration. This indiates that
the self-seletion to export market is present, whih is in line with theoretial literature.
This eet is stronger in the group of domesti enterprises than in the overall sample, whih
probably stems from the weaker sensitivity of export status of foreign rms due to the nature
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Table 2: Probit estimation results
Variable all rms private domesti
Exporter (t-1) 2.453 2.443 2.442
(107.45)*** (99.39)*** (101.33)***
TFP (t-1) 1.021 1.067 1.242
(3.91)*** (3.81)*** (4.30)***
Size 0.108 0.097 0.113
(log[employment℄) (4.23)*** (3.53)*** (4.11)***
State owned 0.087 0.077
(2.52)** (2.25)**
Large 0.079 0.100 0.046
(1.58) (1.80)* (0.85)
Foreign 0.478 0.486
(13.68)*** (13.81)***
Conentration 0.057 0.036 0.093
(2.22)** (1.27) (3.26)***
Import penetration 0.184 0.188 0.133
(2.31)** (2.18)** (1.59)
TBT -0.218 -0.264 -0.154
(4.02)*** (4.44)*** (2.67)***
Constant -2.465 -3.044 -2.931
(11.13)*** (7.35)*** (12.28)***
N of observations 28365 24626 23449
Dummies:
Years YES YES YES
Setors YES YES YES
Estimation results, z statistis in parentheses
* signiant at 10%; ** 5%; *** 1% level
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Table 3: Marginal eets
Variable Marginal eet X value
State owned 0,030 hange 0 -> 1
Large 0,027 hange 0 -> 1
Foreign 0,154 hange 0 -> 1
Exporter (T-1) 0,768 0,603
TFP (T-1) 0,362 1,009
Size 0,038 5,200
Conentration 0,020 0,507
Import penetration 0,065 0,286
TBT -0,068 hange 0 -> 1
year 1998 -0,077 hange 0 -> 1
year 1999 -0,093 hange 0 -> 1
year 2000 -0,034 hange 0 -> 1
year 2001 -0,028 hange 0 -> 1
year 2002 -0,048 hange 0 -> 1
year 2003 0,000 hange 0 -> 1
year 2004 0,071 hange 0 -> 1
of their ativity (dependent on exports and imports within the multinational struture). An
inrease of TFP by 10 perent relative to average auses the probability of export to rise by
4 perent.
Size is signiant in explaining export status of rms. An inrease in the number of
employees from the average of 181 to 281 inreases the probability of export by 2 perent.
Variable large has no signiant impat on the export deision.
Both variables state owned and foreign are important in explaining the urrent export
status. As I mentioned before, state owned enterprises an have better position in foreign
markets due to their relatively longer history than private domesti ompanies. This may
also be a side eet of 1970s era of Gierek's industrialization where publi ompanies were
expanding rapidly enjoying soft budget onstraints and foreign loans abundant at this time.
Foreign ompanies are involved in international exhange almost by denition. Marginal
eet of state ownership is 3 perent and by this fator the SOEs have a higher than average
probability of export. At the same time, the foreign rms export with probability greater
by 15 perentage points than their domesti ompetitiors.
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Market onentration is signiant in explaining export status for all groups of ompa-
nies. The larger the onentration, the higher is the probability of exporting. However, the
marginal eet is rather low - a hange of the Herndahl index by 0,1 makes the export
deision only 0,2 perent more likely. It is possible that the size of the oeient is a result
of existene of two ompeting eets - pro-export eet of monopolisation and the pro-export
eet of ompetition. Import penetration is signiant, however, as in the ase of market
onentration, its eet on the probability of export is not very spetaular - an inrease in
penetration by 0,1 auses the probability of export to raise by 0,65 perentage points.
It seems that tehnial barriers to trade are important in explaining the export deision
of rms. Presene of any of the EU approahes to tehnial barriers to trade (mutual reog-
nition, harmonization or new approah - essential requirements) dereases the probability
of exporting by 7 perent. This value seems rather large ompared to explanatory power
of other variables. However, it seems (or at least we ould hope for it) that it is not the
EU poliy that is atually ausing barriers to trade but in setors where these measures are
present, the overall level of TBT is high. The expeted value of the oeient is even lower
(higher in absolute value) if these measures were not in plae.
Marginal eets alulated for subsequent years shows a gradual inrease of the share
of exporters in the total number of rms. The probability of exporting between 1999 and
2003 inreases by 8 perent. Very important inrease of the number of exporters ourred
between 2003 and 2004. The probability inreases by another 7 perent in this time. This
an be aused both by the gradual dampening of reession in 2004 and the Polish aession
to the EU that, in a step fashion failitates entry to EU markets.
3.2 Produtivity and deision to export - sensitivity analysis
Subsequently, I analyze the sensitivity of estimates to the hoie of export threshold and
produtivity measure. Table 4 shows the estimation results with dierent export to total
revenue ratio thresholds (0 perent, 1 perent and 2.5 perent) and with alternative notions
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Table 4: Sensitivity analysis
TFP w/seletion TFP w/seletion TFP w/seletion Labor produtivity TFP w/o seletion TFP w/o seletion
Export threshold 1 perent 0 perent 2,5 perent 1 perent 1 perent 1 perent
Exporter (t-1) 2.453 2.107 2.530 2.451 2.452 2.454
(107.45)*** (91.24)*** (110.96)*** (107.31)*** (108.00)*** (108.08)***
TFP (t-1) 1.021 2.132 0.667 0.077 1.002 0.066
(3.91)*** (8.21)*** (2.59)*** (4.71)*** (3.89)*** (3.35)***
Size 0.108 0.130 0.117 0.173 0.178 0.118
(log[employment℄) (4.23)*** (5.21)*** (4.70)*** (8.97)*** (9.30)*** (4.64)***
State owned 0.087 0.123 0.051 0.085 0.089 0.089
(2.52)** (3.65)*** (1.48) (2.47)** (2.59)*** (2.60)***
large 0.079 0.123 0.057 0.076 0.081 0.083
(1.58) (2.13)** (1.17) (1.52) (1.64) (1.67)*
foreign 0.478 0.567 0.477 0.460 0.467 0.476
(13.68)*** (14.93)*** (14.19)*** (13.08)*** (13.51)*** (13.71)***
onentration 0.057 0.120 0.035 0.050 0.055 0.052
(2.22)** (4.08)*** (1.47) (1.96)* (2.14)** (2.04)**
import penetration 0.184 0.159 0.174 0.214 0.186 0.186
(2.31)** (1.98)** (2.29)** (2.67)*** (2.34)** (2.34)**
TBT -0.218 -0.281 -0.177 -0.220 -0.201 -0.204
(4.02)*** (4.98)*** (3.40)*** (4.04)*** (3.68)*** (3.72)***
Constant -2.465 -3.545 -2.901 -2.119 -2.402 -1.820
(11.13)*** (16.20)*** (9.35)*** (11.75)*** (9.73)*** (10.98)***
N of observation 28365 28365 28365 28365 28640 28640
Dummy variables:
Years YES YES YES YES YES YES
Setors YES YES YES YES YES YES
Estimation results, z statistis in parentheses.
* Signiant at 10%; ** 5%; *** 1%
of produtivity: labor produtivity (ratio of employment to value added), TFP without or-
retion for rms' entry and exit, and absolute TFP (all previous alulations were performed
using TFP relative to average in a given time period and setor).
Results indiate some extent of sensitivity of the TFP variable oeient estimates to
the hoie of export threshold. When we treats all rms had positive revenues from exports
as exporters, the estimated oeient is almost twie as large as the one in the ase of a 1
perent threshold and as three times as large as in the ase of the 2,5 perent threshold. That
indiates higher level of produtivity among exporter rms than non-exporters, irrespetive
of the threshold. In all three ases estimated oeient is signiant and positive.
The signiane of state owned and large variables hanges with dierent export
thresholds. State owned enterprises are, on average, haraterized by a lower share of exports
in total revenues than private rms. On the other hand, large enterprises have higher share
of exports in total revenues than remaining enterprises.
Use of labor produtivity instead of TFP as explanatory variable does not alter the
main onlusion so far. The estimate is signiant and positive. Obviously, the size of the
estimator is dierent than in the ase of relative TFP due to dierent onstrution and
variation of this variable. Similar onlusion may be drawn for the absolute TFP - it is
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Table 5: Learning by exporting
Explained variable Exporter
Export threshold 0 perent 1 perent
H0: B[TFP(t-1)℄ = B[TFP(t-2)℄ = 0 4.98*** 5.51***
Explained variable TFP
Export threshold 0 perent 1 perent
H0: Exporter(t-1) = Exporter(t-2) = 0 1.40 0.21
F test statistis, ***rejet H0 at 1 perent level
The table shows test statistis for joint signiane of lagged exporter
and TFP variables in explaining their urrent values.
signiant and positive but annot be ompared to relative TFP. We have to bear in mind
that the variation of absolute TFP is dierent depending on a setor (there was a separate
prodution funtion estimated for eah setor) and the onlusions drawn may stem from the
ross-setoral variation and not neessarily from rm heterogeneity. Using of the entry and
exit orretion in the relative TFP estimation does not lead to large hanges in estimates.
The above results lead to a question: is rm behavior only a self-seletion into export
market, based on their urrent produtivity? Or maybe the model is inorretly speied
and the ausality is dierent: exporting leads to higher produtivity.
Similarly as in (Arnold and Hussinger 2005), I seek for answers to that question using
the Granger ausality onept. I use a simple VAR model, where the explained variable
is produtivity (or export status) and on the right hand-side we have the lagged values of
produtivity and export dummy. The maximum lag is 2 periods, due to a rather small
number of periods in the sample. The model is estimated using xed eets to eliminate the
risk of omitted variable bias.
Tests for signiane of lagged export status in explaining the urrent values of TFP and
signiane of lagged TFP in explaining the urrent export status were arried out. Table 5
shows test statistis for the null hypothesis of no eet of these variables on the endogenous
variable. The results suggest that there exist a lear ausal diretion from TFP to export
deision (we rejet H0 at 1 perent level). At the same time we annot rejet the hypothesis
of no learning by exporting even at 10 perent level.
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Figure 2: Changes in produtivity when entering the export market
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Figure shows the deviation of produtivity of rms entering export markets
(in perent of standard deviation). This eet is purged of year and
setoral eets.
Figure 3: Changes in export after entry
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Figure shows the share of exports in total revenues after entry to the
export market, purged of year and setoral eets.
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Is there really only a self-seletion mehanism and rms do not improve produtivity
thanks to interation with new markets, restruturing fored by foreign ompetition or by
knowledge spillovers abroad? I seek answers to that question by examining the paths of
produtivity of rms entering the export market.
Figure 2 shows hanges in produtivity of rms in the period of four years proeeding
export initiation and four subsequent years. This alulations were separately performed for
rms who start exporting only one and for rms who start and stop exporting. Export
threshold was hosen at 0 perent to eliminate rms whose export revenue osillate around
a hosen threshold
We an see, that in the periods following entry (in the ase of single-entry rms), the loal
maximum of produtivity (signiantly greater than the average of non-exporting rms and
than in the period t− 4) ours at the time of entry. In the subsequent periods we observe a
short drop in produtivity and in period t+ 4 we see an inrease in produtivity that leads
to a level higher than in any of the nine periods under onsideration. In the ase of rms
with multiple entries, the post-entry drop in produtivity is lower.
The path in the export share of revenues (for single-entry rms) is shown on gure 3.
We an see, that sine the rst year of exporting, the share of exports inreases from 5 up
to 11 perent in four years after export initiation. The average (among all exporting rms)
export revenue share is 26 perent. Also, the produtivity of rms that are present in the
export market during all periods have a signiantly higher produtivity level than rms
that start exporting during the period under study. It seems reasonable to think that the
learning by exporting eets are more of long run type and start to appear after exports gain
a signiant share of total revenues. It may be the ase that identiation of these eets
with a 8-year sample is not possible.
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Conlusions
This paper uses the Polish rm-level data to evaluate the determinants of export deisions.
The results obtained indiate an important role of produtivity in deision making. This
onlusion is irrespetive of the notion of produtivity used. What stems out from this
analysis is the existene of a self-seletion into export markets - more produtive rms
export with greater produtivity than less eetive rms. At the same time, the importane
of lagged export status in determining the urrent export status indiates existene of high
xed entry ost into export markets. It is also in line with the intuition - to start exporting it
neessary to establish ontats in the destination ountry, establish a retail network, support
and servie enters et.
Estimation results also show a surprising fat that state owned enterprises tend to export
more frequently than private rms. This may result from their, on average, longer history
and better experiene. At the same time, foreign rms export with greater probability than
domesti rms.
Tests that were arried out, seem to rejet the hypothesis of learning by exporting in favor
of the self seletion mehanism. Current produtivity is not aeted by lagged export status
in a Granger sense but urrent export status is indeed aeted by produtivity. At the same
time, the paths of produtivity of exporting rms reveal a signiant inrease of produtivity
four years after entry into export markets. This may be an indiation of existene of two
paths of ausation: short term (from produtivity to export) and long term (from export to
produtivity). Formal veriation of this hypothesis needs longer samples and is learly a
eld for future investigation.
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